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CHAPrER I 
THE PROBLEM AND DEFINITIONS OF TERMS 
The adoption of educational practices is dependent 
upon the willingness of classroom teachers to experiment. 
The improvement of techniques, which will allow for the best 
possible methods of instruction, is determined by the out­
come of such experiments. 
I • THE PROBLEM 
The problem was to investigate the relative achieve­
ment of a class receiving instruction on a team teaching 
basis in high school geometry as compared to a similar group 
receiving instruction on a traditional basis. 
~ Statement ~ the Problem 
The problem was threefold: (1) To observe a program 
in team teaching and to describe the program as it was 
carried out. (2) To compare the achievement of a group 
taught on the team teaching basis with a group taught in the 
traditional manner. (3) To test whether there 1s any dif­
ference in achievement between the two groups on a three 
section composite test and one comprehensive test. 
2
 
Importance ~ the Study 
The initial purpose of the project was to familiarize 
the faculty with team teaching. No member of the mathe­
matics department faculty had experience in team teaching 
before the projeot. The opportunity to move into a new 
building with an instructional program designed by the 
faculty lead to the desire to gain some experience in dif­
ferent methods of instruction. Insight into the problems 
involved in team teaching gave the project considerable 
feasibility. The solutions to the problems involved gave 
the project importance. 
The primary purpose of the project was to test 
whether there would be any difference in achievement between 
the students receiving team teaching instruction and a group 
of students that received instruction in the traditional 
manner. The knowledge that other methods of instruction are 
at least as good as the traditional method of instruction 
leads us to examine these methods for the attainment and 
development of other educational goals. 
It was another important objective of the project to 
persuade the members of the faculty to oontribute to the 
development of new methods of instruction. These methods 
would be developed to provide for goals not based on 
achievement of specific knowledge or ability to perform 
speoific skills, but on the attainment of different objec­
3 
tives. One such goal in adopting a team approach is to pro­
vide for more independent functioning by individual stu­
dents. 
II. DEFINITION OF TERMS 
The following terms are defined in the way each was 
used throughout this project. 
~ Teaching 
Team teaching 1s the involvement of three classroom 
teachers in the planning for instruction and evaluation of 
student progress for a group of students. 
Learning Activity Package 
The Learning Activity Paokage (LAP) is a written 
guideline oontaining an exact statement of the behaVioral 
objeotives each student should achieve at the oompletion of 
the material, a schedule of lectures, sUggested written 
assignments from the textbook, appropriate assignments from 
outside sources, and a self-administered test With oomplete 
solutions to all problems. The LAP was used only for the 
students in the team group. 
Independent Learnlpg 
Independent learning is any aotivity a student may 
ohoose as a method of reaching the behaVioral objeotives. 
Independent learning includes use of written sources, 
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teachers, and other students. The emphasis is on student 
determination of the sources he may choose to attain the 
behaVioral objectives. 
Small Group Learning 
Any activity involving more than one student and 
usually not more than fifteen students is classified as 
small group learning. This type of actiVity can be struc­
tured or unstructured by the supervisor. 
Large Group Instruotion 
Traditional instruotion is classified as instruction 
involving one teacher and one group of students meeting five 
days per week during the same period of time, With all the 
actiVities oarried out under the direction of a single 
instructor. 
The Control Group 
Those students belonging to the traditionally taught 
group and Who were seleoted for the comparison phase of the 
project. 
~ Experimental GrouJ2 
Those students belonging to the team taught group and 
who were matched With the control group for the comparison 
phase of the projeot. 
CHAPrER II 
PROCEDURE 
The procedure used in the experimental phase of the 
project will be described in this ohapter. V~ny ideas were 
explored during the eighteen weeks prior to the experimental 
phase. These ideas were carried out in order to gain some 
insight into different ways of conducting the experimental 
phase. 
I. THE ORGANIZATION 
In IiJay of the school year prior to the sta.rt of the 
project, the members of the mathematics department interested 
in 'the project met to begin the organizational structure. 
At this time, a sohedule of topics to be used was disoussed 
and a tentative plan for the beginning of school in the fall 
was made. 
The students scheduled to take a general traok course 
in geometry in the fall were assigned to one of the team 
members by the sohool registrar. The team teachers then 
combined three of the classes scheduled for the same period 
into the team group. One class scheduled to a member of the 
team during a different period was selected as the control 
group. 
The need for a room in which to have large group 
presentations was satisfied by oonverting a basement storage 
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room to serve that purpose. Some changes in the room to 
meet fire regulations and the use of an overhead projector 
made the room u.sable for large group presentations. 
For eighteen weeks, the team tried out different 
ideas to determine the procedure to be used during the com­
parison phase. The number of large group presentations and 
small group meetings were varied from one LAP to the next to 
help determine the best arrangement for our needs.' 
The ground work for the comparison phase was also 
completed during the eighteen week period. Team members 
were assigned to topics for large group presentations and 
selection of test questions was begun. 
II. SELECTION OF EXPERI!'lISNTAL AND CONTROL GROUPS 
Selection of the experimental and the control groups 
was made from among those students who had ohosen a general 
track geometry oourse and who had attended Dowling High 
School, Des Noines I Iowa, the preVious school year. The 
high school is a non-public high school and the student body 
is composed of male students from the metropolitan area of 
Des Moines. 
The team teaching group began With eighty-two stu­
dents and the traditional group With twenty-five students. 
At the time of the comparison phase of the project, both the 
experimental group and the control group consisted of 
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twenty-four students. The control group lost one student 
whose schedule was changed. The experimental group was 
selected from the team teaching group to match the control 
group. 
For experimental purposes, selected students in the 
team group were matched with students in the traditional 
(oontrol) group. The matching was accomplished by equating 
standard scores on the fourth section of the Iowa Test ~ 
Educational Development. This section entitled, IlQuanttta­
tive Thinking", was administered the previous school year. 
The group of students selected from the team teaching group 
1
will be referred to as the experimental group. 
III. THE TEACHING APPROACHES 
The teaching approaches used in the team and the con­
trol groups covered three units of high school geometry. 
Both approaches used Modern Geometry: structure ~ Method 
as the textbook and as the primary source of written assign­
2 
ments. The approaches were used for eighteen weeks prior 
to the experimental comparison phase of the project. This 
was done to reduce lIHawthorne fl effects. 
1The University of Iowa, Iowa Test of Educational 
Development (tenth edition; Iowa-crty:-rows: The University 
of Iowa. 1968). 
2 Mary P. Doloiani, Alfred J. Donnelly, and Ray C.
 
Jurgensen, Modern Geometry~ Structure and 1l1ethod (Boston:
 
Houghton Mifflin Co., 196;).
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The instructor involved in the traditional group was 
also a member of the team of teachers. To insure the best 
possible continuity of sUbject matter and testing sequence, 
the team of teachers was under the direction of the teacher 
who had the traditional group. 
The major topics and subdivisions covered during the 
comparison phase were as follows: 
1. Similarity in Polygons 
A. Properties of proportion.
B. Similarity. 
C. Special segments in triangles. 
2. Similarity in Right triangles 
A. Altitudes in right triangles.
B. Pythagorean Theorem. 
c. 30-60-90 and 45-45-90 triangles.
D. Projections. 
3. Trigonometry of the Triangle 
A. Tangent ratio. 
B. Sine and cosine ratios. 
C. ApplicatiOns of the trigonometric ratios. 
Each major topic consisted of one LAP and took approximately 
two weeks to present. 
The Traditional Approach 
In the traditional approach the instruction was 
adjusted in content and time intervals to coincide With the 
team teaching approach. 
The instructor in the traditional group presented the 
material, made assignments, carried out any discussion of 
9 
the assignments and upon completion of the sUbject matter 
tested for achievement. The traditional group instructor 
was involved in all planning stages of the tests used for 
both groups. Allactivities were carried out five days a 
week with forty-five minute sessions the general practice. 
In! ~ Approach 
In the team teaching approach, each teacher developed 
a learning activity package and presented lectures for the 
LAP. The LAP served as the guide for the activities of the 
instructors and students involved in the team approach. 
The time intervals for each LAP consisted of two 
weeks, but were adjusted for interruptions due to holidays 
and assemblies. During the two week interval, a lecture was 
followed by two days for the development of the LAP objec­
tives. 
For the most part, the two days were not struotured. 
Students were allowed to work by themselves or in small 
groups and teachers were available as resource personnel. 
These independent learning actiVities were also supplemented 
with structured discussion groups. However,. use of the 
structured groups was an exception. 
IV. SELECTION AND EVALUATION OF TEST QUESTIONS 
Eaoh teacher involved in the team teaoh1ng approach 
submitted twenty multiple-choice questions for each test 
10 
seotion. Questions sUbmitted were then sUNeyed and dupli­
oate questions were eliminated. 
After the total number of questions was reduoed to 
approximately forty, the questions were tested on a group of 
students not involved in the project. 
:Baoh question was evaluated as suggested by Joslin 
1
and others. Eaoh question was eliminated if it failed to 
receive at least 20 per cent oorreot responses, if it 
received more than 90 per oent correct responses, or if more 
than 10 per oent failed to respond to the question. 
Twenty-five of the questions whioh survived this 
first examination were then sUbmitted to a seoond group of 
geometry students not involved in the projeot. The same 
oriteria for elimination were again used on eaoh question. 
The number of questions was further reduoed to twenty. 
Validity ~ Tests 
The diffioulty with tests devised on small scales is 
to show that the tests have validity. Validity has two 
factors whioh must be shown. Is the test relevant? Haw 
reliable are the results? 
Each test and ea.oh seotion of each test was relevant 
to the extent that it had content validity. The use of each 
Ipaul H. Joslin, John Schmitt, and John Montean, 
"Cooperative Development of Unit Achievement Tests. in ;" 
Biology til Science Education, L (Deoember, 1966), 460-464. 
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question was determined by the extent to which it tested the 
behavioral objectives and by a consensus of the three 
teachers involved. The teachers, as professionals, deter­
mined that each question was justified for use on the tests. 
After testing, it was discovered that some of the 
questions were ambiguous. The questions were devised for 
this projeot and in the oontext of the teaohing situation 
did not appear to cause a problem. 
Reliability 
Reliability was determined by use of the KUder-
Richardson Formula 20. The Kuder-Richardson Formula 20 
determines reliability by a single administration of a 
single form of a test by means of the formula: 
n ~ Piqi 
R = n-l (1 - ~) 
s 
S : standard deviation
 
Pi: proportion passing item
 
qi::t: I - Pi
 
n = number of questions 
To use the formula eaoh question must have ample time 
to be answered. The number of questions for each test and 
test section was set at twenty to allow an aver~ge of more 
than two minutes for responding to each of the questions. 
Test scores of all students were used to determine 
the reliability of each test. A three section oomposite 
test (one section for eaoh LAP) and a comprehensive test 
12 
covering all three sections were used to compare the 
groups. 
CHAPTER III 
REVIEW OF THE LITERATURE 
Why team teaching? Why new methods of instruction? 
The purpose of this chapter 1s to present the reasons for 
new methods. as well as main objections presented against 
some of the new methods. 
I. ADVAlffAGES OF TEAM TEACHING 
The Easton Area High Sohool Program used the team 
teaching approach as the instruotional method to provide for 
1 
five areas df concern. The program was developed to pro­
vide for the indiVidual student, to provide each student 
With the opportunity to function independently, and improve­
ment of student motivation. The Easton program attempted to 
provide for greater staff use and interaction. It was 
believed that these five oonoerns could be aooomplished by 
team teaching. 
Hanslovsky pointed out that in team teaching, "There 
1s more unstruotured time in which students may seek indi­
vidual help from teachers and other special service per­
learl R. Peterson. Effective Team Teachi~: The 
Easton Area High Sohool Program (Nel\f York: Par<ar Pubtlsh­
lng co.:-Ino., 19b8), pp. 3-7. 
14 
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sonneI. II The use of time formally restricted to five 
classes a week could better be served by providing students 
with the opportunity for individual help. 
One area of concern in mathematics teaching has been 
the availability of useful audio-visual materials. Most of 
the audio-visual materials are of little use in the specific 
presentations of content material. 
The use of audio-Visual aids and areas of large group 
presentations is enhanced because teachers have more time 
available in which to prepare for them. Since teachers are 
not reqUired to present material to students five days a 
week and while other team members are involved with large 
group instruction, teachers are free to prepare for their 
next large group presentations. 
f1Flexibility of scheduling, especially the use of a 
large group presentation, releases time that may be used to 
explore new strategies of instruction. fI In the report from 
Which the previous quotation was taken, the author confirmed 
2
that these advantages "t'1ere at least weakly observed. lJ 
lGlenda Hanslovsky and others, ({hi Team TeaChl~? 
(ColumbUs, Ohio: Charles E. Merrill Pub ishing Co., ~69), 
p. 86. 
2Joslin and others, "SUbjective Analysis of an Exper­
iment Comparing a Team and a Conventional Approach to the 
High School Biology Course, II (a report presented to the Edu­
cational Research Association of New York State Annual Con­
vocation, Albany, New York, November, 1966), p. 6. 
(I'!imeographed. ) 
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il10st grouping has been done on an ability basis. 
Once the grouping in the traditional class was accomplished. 
changing of such grouping was very difficult. The regroup­
ing of some students has often been desirable because stu­
dent abilities vary from topic to topic. 
Employing small group instruction, team teachers 
should have a greater opportunity to regroup students more 
accurately and With greater ease. This was one of the 
objectives presented in the Joslin report to the Educational 
1
Research Association of New York state. The ability to 
regroup students under the team approach was not accom­
plished as fully desired by the team. 
Another question to be answered was what effect such 
a project has on the students. How did the students aocept 
the individual responsibility team teaching required? Could 
they adjust to the independent atmosphere? "Many feel that 
the ohief yardstick for gauging the effects of team teaching 
2 
1s personality growth and adjustments. fl Personality grmiith 
has been the major justification of some team teaching pro­
grams. 
IJoslin and others, "SUbjective Analysis of an Exper­
iment Comparing a Team and a Conventional Approaoh to the 
High School Biology Course," 1:.2£. oit. 
2Sister Mary Victor Karb, "Positive and Negative
 
Fact ora In Team Teaohl~,n The rvrathematlcs Teacher, LXI
 
(January, 1968), 50-53.- --­
-
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II. DISADVANTAGES OF TEAM TEACHING 
Stu.dent adjustment has been of great 1:mportanoe to 
the success of most educational endeavors.. "The judgment 
that a program is successful is based mainly on whether stu­
dents 'react With interest or enthusiasm' to the program .. tI 
As long as schools judge programs on student aooeptance, 
n.. .. • student achievement of operationally der ined learning 
1 
goals will have little influence on educational change .. ft 
Success or failure should be determined by evaluating 
attainment of the defined goals .. 
One of the major objections to most innovative 
ohanges has been the laok of instruments by which to m.easure 
the success of any program, It ...... there are many factors 
involved that will not yield to this (standarlzed achieve­
2 
ment tests) testing procedure .. It 
Team teaching has been greatly dependent on large 
group presentations.. The ability to use large group presen­
tations to the greatest benefit has been an obstacle.. liThe 
basic things that we are aiming for in large group instruc­
1Henry 1\1. Brickell, "Organizing Ne\'T York State for
 
Educa.tional Change,ll Team Teaching, ads .. J .. T. Shaplln and
 
H.. F. 01ds (New York: Harper and Row, 1964), pp .. )19-325.
 
2Karb t .2.E • c 1. t .. , P• 53. 
~--------------------_•••­
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tions are far beyond just talking." Dr. J. Lloyd Trump con­
tinued, l'the most important role ••• is to get students 
1
exci ted about learning. It How many teachers are equipped to 
do this job successfully? 
11Physical facilities account for some of the most 
2 
persistently encountered disadvantages to team teaohing." 
Old buildings, cost of remodeling, knowledge of what changes 
to make to do the best job--these are all barriers to doing 
the best job. 
Some creative personnel object to working with a team 
of teachers because they claim that working with a team 
limits their freedom. Team teaching does require coordina­
Jtlon of procedures and objeotives. 
Staff acoeptanoe of ohange determines any progress in 
many innovations. School administrators find it very diffi­
cult to circumvent staff members who are not ready or who 
are unable to make the necessary adjustment to new programs. 
1Dr. J. Lloyd Trump, "The Large Group," (lecture 
given to the Oregon Program Team Teaohing Workshop), 
~mrshall High School, Marshall, Oregon, June 24-August 2, 
1963, p. 2. (Mimeographed.) 
2Dr .. \~11liam Georgiades, "Staff Utilization Team 
Teaching, II (lecture given to the Oregon Program Team Teach­
ing Workshop). ~~rshal1 High School, Marshall. Oregon, 
June 26, 1963, p. 2. (Nlmeogra.phed.) 
J Josltn and others. "Subjective Analysis of an Exper­
iment Comparing a Tea.m and a Conventional Approach to the 
High School Biology Course. II 10c. cit. 
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A teacher can give acceptance to working with a tea.m, but 
unless he gives absolute effort to any team assignment, 
1 
succuss will be limited. 
Ipeterson, 2£- ~_. p. 177_ 
--
C:HAFTER IV 
RESULTS 
This chapter describes the experienoes of the team in 
this project. In spite of all the available material on 
team teaching, the benefits and difficulties in the develop­
ment of a team teaching prOject can only be realized from 
experimentation. Each school situation is unique and the 
objectives of each school in establishing a team teaching 
project are somewhat different under each situation. 
I. OBSERVATIONS OF THE FRffiRAM 
The following observations were made from the project 
as it was conducted. They were made from the areas of con­
cern determined by the team members. 
Staff Use and Interaction 
The greatest advantage realized in this project was 
the mutual involvement of the staff in common problems. 
This was very satisfying to all staff members. Interaction 
in developing objectives served the purpose of unifying the 
team and this effect extended to the entire mathematics 
department. 
The chief disadvantage the team encountered was the 
inability to meet on a regular basis. Provision for team 
planning and working together is extremely important for the 
20 
success of the team. 
With the opportunity to meet together on a regular 
basis, at least once a week, many problems involving the 
interaction among team members could have been avoided. 
This opportunity to meet could help bring about the solution 
that best suits the entire team. 
Independent Student Functioning 
The students in the project were not accustomed to 
independent functioning. With more opportunities in other 
programs, ability in functioning independently could perhaps 
be increased. 
The Learning ActiVity Package is designed to help the 
student in areas previously provided for by teachers in the 
traditional classroom. Time needs to be provided at the 
outset of a project for instruction in the use of the lap. 
If provision for the individual is a chief factor in 
attempting innovative practioes, helping the student learn 
on an independent basis must be provided. It will not just 
happen! 
Small Group Instruction and Motivation 
The attempt to allow students to choose the way in 
whioh each could best learn was not suooessful. Many of the 
students did not know how to help themselves learn. When 
this beoame apparent, the team then moved students into 
small group work directed by members of the team. 
---------------------
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With small groups of ten stUdents, the teacher could 
help motivate each student more effectively then he could in 
the traditional classroom and also establish greater rapport 
with each indiVidual student in the small group. 
Large GraUE Instruction 
The purpose of the large group instructional period 
was to provide the available time for the small groups and 
for teachers to work on large group instructions. To make 
the best use of the large group, teachers and students need 
to adjust themselves mentally to the basic purpose, that ls, 
to present basic material needed by a large majority of the 
group. The large group should probably not be used to 
review the course material unless the entire group needs the 
review. 
Presentation of material in large groups should be 
different from presenting the same material as it is usually 
presented in the traditional classroom. Team members need 
to look for better ways of presenting material. This was 
one of the difficulties experienced by the team. 
Time is available for each member of the team to pre­
pare for his large group presentations. Team members have 
to loolr on the large group presentation as an important 
event. By approaching the large group With this attitude, 
eaoh teacher could as Dr. Trump expressed,. 11 ••• get stu­
-
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1dents exeited about learning." 
II. OBSERVATIONS FROM THE C01"i;PARISON PHASE 
The comparison phase of the project was designed to 
answer two questions. How does the achievement of the two 
groups compare on the two tests? Is there any difference in 
the a.chievement of the two groups? 
Reliability of Tests 
The reliability of the tests were determined by the 
Kuder-Richardson Formula 20. The reliability of the three 
section Composite Test was .731. The reliability of the 
Comprehensive Test was .702. The reliabilities were con­
sidered sufficient for the purpose intended. lfA test with a 
reliability c·oefficient of only .70 would be satisfactory 
for comparing the average achievement of two groups or 
2 
c1asses. tl 
Method ££ Comparison 
The mean scores of the experimental group and the 
control group were compared for significance by the use of 
ITrump, loco cit. 
2Georgia Sachs Adams and Theodore L. Torgensen, 
rVleasurement and Evaluation for the Secondary School Teacher 
{New York: . 'rna Drynen PresS:-1956), p. 48. ~ 
2)
 
-------------------_.. ­
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the lit" distribution for paired variates. Significance was 
determined at the .05 level. The entire group of students 
in the team teaching group were not used for oomparison 
because they were not seleoted at random. 
The "tit test was used for oomparison 1n plaoe of a. 
parametric approach to help insure a reasonable equality 1n 
the comparison of achievement of the matched groups. The 
hypothesis being tested is whether there is a difference 1n 
the achievement of the two groups. 
The mean scores of the two groups on the Composite 
tests were: 23.33 for the Experimental Group and 24.92 for 
the Control Group. Mean of the Control Group was larger 
than the mean of the Experimental Group but was not sign1f i­
cant at the .05 level. 
The mean scores of the two groups on the Comprehen­
sive Test were: 9.96 for the Experimental Group and 11.04 
for the Control Group. Again the mean of the Control Group 
was larger than the m.ean of the Experimental Group but wa.s 
2 
not significant at the .05 level. 
1Charles D. Hodgman (ed.), Handbook of Chemistrt and Physios (forty-first edition; Cleveland: Chemical RUber 
Publisning Co., 1960), pp. 217-219­
?~Hodgeman, £E. cit., p- 219. 
CHAPTER V 
SUI~ARY AND CONCLUSIONS 
The achievement of the experimental group as it com­
pared to the achievement of the traditional group was not as 
large as expected by the team. The data appear to show that 
either teaching method is equally successful based on the 
achievement criteria. 
Students did not appear to adjust to the freedom 
involved in the team approaoh. Having been closely directed 
by their previous teachers, the students were slow in 
adjusting to their new responsibilities. 
Team members were not as effective as desired in the 
innovations involved. This is particularly true in the 
large group presentations. As has been preViously stated, 
the large group presentations must be presented in a new and 
exciting manner. 
In spite of the lack of complete success, there are 
sufficient reasons for conducting a new projeot in the team 
approach in the next school term. The reasons for conduct­
ing another team projeot are not based on the supposition 
that there will be better achievement in terms of knowle~~e 
but on the supposition that students can and should learn to 
function independently end for other objectives. The team 
members are planning to continue and to improve the tech~ 
25 
n1ques neoessary to make team teaching a completely success­
ful experienoe. 
More small projeots of this nature are necessary if 
innovative praotices are to beoome oommonplace in most edu­
cational institutions. Each must be adapted to a particular 
set of conditions and students. 
Development of Learning Activity Packages needs con­
siderable study. Methods of instruction using the LAP 
should also be developed. 
Techniques of large group presentations need improve­
ment. The psychology of large group learning needs to be 
explored and results of suoh studies needs to be made avail­
able to the classroom teaoher. 
The development of instruments to measure the growth 
of the indiVidual student involved in innovative practices 
is necessary for continual development of such praotioes. 
~------------------- ,-
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A. SIIULAHITY IN POLYGONS 
F OR EACH QUESTI ON t SELECT THE BE ST ANSWER. USE ONLY ONE 
ANSWER PER QUESTION. THERE IS NO PENALTY FOR GUESSIID t HOW­
EVER YOU CAN Nar BEAT THE ODDS. 
ANSWER EACH QUESTION CAREFULLY. 
FOB PROBLEIviS 1-6 r CONSIDER THE FOLLOWING PROPORTION: 
A :: CB	 D A~C 
1.	 lfflICH OF THE FOLLOl4ING IS Nor EQUIVALENT TO THE GIVEN 
PROPORTION? 
1. A == B 2. A + B :: C + D 3. A - B == C - D 
C D C A	 B D 
4.	 B == D 
A	 C 
2.	 kiHICH OF THE FOLLOWIl'tt IS A CORRECT CONCLUSION FRar-! THE 
GIVEN PROPORTION? 
I. A :::: B 2. A :: D 3. A:: C 4. C :: B A	 '5C	 D B C D B 
3.	 tmICR OF THEPOLLmnm IS A CORRECT CONCLUSION F'R01Vl THE 
GIVEN PROPORTION? 
C2.	 A ::: C 3 • A = 1.	 A == C 
B-A c-15 A - B C - DB -	 C D - A 
4.	 A + C ::: A + C
 
B D
 
4.	 IF A=:3 AND B =: 5; THEN WHICH OF THE FOLLCtHNtr IS A 
COln~ECT CONCLUSION OF THE GIVEN PROPORTION? 
2.	 C == 1 3. BOTH ANSWERS 11.	 C:: 6 Arm D == 10 15	 5 AND 2 ARE CORHJ~C1' 
4.	 NONE OF' THE ABovE ANSWl:SHS ARE CORRECT 
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5.	 IF A == 2, B == 3 AND C :::: 4; then which of the following 
1s a correct conclusion of the given proportion? 
1. D = 9 2. D = 5 3. AD == 12 4. AD == 6 
6.	 WHICH OF THE FOLLOWING IS A CO&qECT CONCLUSION OF THE
 
GIVEN PROPORTION?
 
1.	 A D
-
B == 
-
C 2. AB:::: CD 3. A::I A + C 
B D B	 B+D 
4.	 A + B	 == C + D 
B C 
7•	 WHICH OF T:a:E FOLLOWING STATEJ1.1ENTS ARE TRU'E? 
21.	 ~:::: lX 2 • ]A2 ~ == B 3. 6X y:::: lX
 
:JA"1 3AB A 2XY 1:
 
4.	 6(ABC)2:::: 2C2 
JAB T 
8.	 IF 5X = 6Y, THE RATIO OF X TO Y IS: 1. 6 2. 
'5 
J.	 6x 
5Y 
9.	 BY DEFINITION: TI<10 POLYGONS ARE SIItlIILAR IF: 
1.	 Ti<lO ANGLES OF ONE POLYGON EQUALS TWO COR.ilESPONDING 
ANGLES OF THE arREH 
2.	 EACH ANGLE OF ONE POLYGON EQUALS EACH CORRESPONDING 
ANGLE OF' 'THE orREll 
3.	 CORRESPOi'J1JING SIDES ARE PROPORTIONAL 
4 •	 BOTH ANSl4ERS 2 AND J ARE NEEDED 
FOB.	 PROBLEliiS 10-11; CONSIDER THE GIVEN FIGURE: 
10. IF Be :::: 18, YC == 10 AND AC :::: 9; Ttl~N AX = ? 
1.	 S 2. 4 
J.	 2 4. 2 1/2 
II. IF' Be =: 7, YC :: 4 AND At\: = 8~ THEN XC - ? 
1.	 14- 2. 10 
3.	 10 2/3 4. 4 4/7 
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12.	 WHICH OF THE FOLLOWING REPRESENT THE RATIO OF A SIDE OF 
A SQUARE TO ITS AREA? 
1.	 A 2. A 3. A
 
2A 4:A
 AZ
 
13.	 WHICH OF THE FOLLOWING ARE ALWAYS SIMlIA.B.? 
1.	 TWO TRIANGLES 2. TWO RECTANGLES 
3.	 TWO PARALLELCGRAIVIS 4-. NONE OF THE GrEER ANSWERS 
ARE CORRECT 
14.	 WHICH OF THE FOLLOWING ABE Nor SDlILAR? 
1.	 CONGRUENT TRIANGLES 2. ISOSCLES TRIANGLES 
3.	 SQUARES 4. CIRCLES 
15.	 SIHlLAR TRIAl\TGLES ALWAYS HAVE: 
1.	 EQUAL CORRESPONDING ANGLES 
2.	 EQUAL CORRESPONDING SIDES 
3. BOTH ANSWERS 1 AND 2 ARE CORRECT
 
4-. NONE OF THE ABOVE AlJSWEBS ARE CORRECT
 
16.	 TffE ALTITUDES OF TWO SIMILAR TRIANGLES ARE: 
1. SIMILAR 2. EQUAL 3. PROPORTIONAL TO THE 
PER rrvlli~ERS 
1+ •	 NONE OF THE BE 
17.	 liliAT IS THE RATIO OF THE PERH'iETERS OF Tt.fO SQUARES WITH 
SIDES OF 8 M~D 127 
1.	 7:9 2. 16:20 3. 16:36 4. 6:9 
18 • \/lHAT IS TH8 RAT I 0 OF THE AREAS Ot'''' TvlO SQUARES ~HTH
 
SIDES OF LENGTHS 8 AND 127
 
4. 1: 22.	 32 :48 
33 
FORPROBLElvIS 19-20: CONSIDER THE GIVEN FIGURE: A 
GIVEN:	 A~LE B :: ANGLE D 
PROVE:	 BA _ AE 
CD - E.C 
--0 
19.	 IN TEE PHOOF OF THIS PROBLBN, OF THESE FOUR STATEMENTS 
ARRANGED IN PROPER SRQUENCE: t>lHICH srATEMENT SHOULD 
APPEAR THIRD I N THE SEQUENCE? 
1.	 BA AE 2 • ANGLE AEB = ANGLE CEDC'D='EC 
3.	 TRIANGLE ABE IS SHULAR TO 'UnAN:}rn cns 
4.	 Al'iGLE B := ANGLE D 
20.	 WHICH OF' THE FOLLOtPlING REASONS JUSTIFIES THE STATEJVfENT. 
ANGLE ABE ::: ANGLE eRn? 
L	 CORRESPONDING ANGLES OF SHULAR TRIANGLES ARR EQUAL 
2.	 IF TWO ANGLES OF A TRIANGLE EQUALS TWO ANGLES OF A 
SECOND TRIANGIE THE' THIRD A1IGIES ARE EQUAL 
3.	 IF l'WO ANGLES OF ONE TRIANGLE EQUALS T~-lO ANGLES OF 
A SECOND TRIANGLE THE TRIANGLES ARE SIIvrILA.El 
4.	 NONE OF THE ABOVE ANSWERS AJ.1E CORRECT 
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B. SIIHLARITY IN RIGHT TRIANGLES 
For each question, select the best answer. Use only 
one answer per question. There is no penalty for guessing,
however, you cannot beat the odds. 
Answer each question carefully. 
For problems 1-2;	 Right triangle ABC
 
With right angle at
 c./J\cAltitude segment CD 
1. If 2b = C, then:	 8 D A 
E C '>e1. angle CAD = 60 0 2. angle CBD =: 60 0 
3.	 angle DAC = 45° 4. angle ACD := 60° 
2.	 If a = 3 and b = 4, then CD = ? 
1.	 2 2/5 2. 3 1/5 3. 1 4/5 4. 2 3/5 
3.	 If two sides of a right triangle are 1 inch and 2 
inches, which of the following could represent the third 
side? 
1.	 square root of 3 2. square root of 5 
J.	 both answers 1 and 2 4. none of these 
4.	 The ratio of a side of a square to 1ts diagonal 1s: 
2. VJ /3 3. V2 /2 4. none of these 
5·	 If a square is 6 inches on a side, the ratio of its area 
to its perimeter 1s? 
1.	 4/1 2. 3/2 3. 2/1 4. none of these 
6.	 If a, band c are the first three terms of a proportion 
in that order, the fourth proportional is? 
1.	 bc/a 2. ac/b 3. able 4. none of these 
7.	 'rhe mean proportional between a and b is: 
1. ab 2. (ab)2 3. V;; 4. none of these 
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8. The projection of a segment onto a line could not be a: 
1.	 point 2. line 3. neither answers 1 and 2 
are possible projections 
4. answers 1 and 2 are both	 possible projections 
9.	 The projection of a rectangle onto a plane could not
 
be a:
 
1. segment 2. square	 3. parallelogram 
4.	 trapez oid 
10.	 If a segment 6 inches long makes an angle of 60 degrees 
With a plane, the length of its projection onto the 
plane is: 
1. 3 inohes 2. 35 inches :3 • 3./2 inohes 
4- • none of the se 
11.	 If one side of a square is 10 inches a.nd if the side 1s 
projected onto the diagonal of the square, the length 
of the projection is: 
1. s{2 2. sJ3 3. 5 4. none of these 
12.	 Of the listed segments. the longest segment of a 
regular square pyra.mid is the: 
1.	 slant height 2. the altitude of a triangular face 
3.	 lateral edge 4. can not tell with the informa­
tion given. 
Por	 problems 13-14: Segment CD is 
perpendicular to 
segment AB	 __
D 
An~le ACB is a. right an;le 
13.	 ~hich of the folloWing is a correct conclusion? 
is similar to triangle ACBL triangle ADC
 
similar to triangle ACB
2	 triangle CDB is
· 
1s similar to triangle	 CDBJ	 triangle ADC
· 
4
· 
all of these are oorrect	 conolusions 
A "------'L..-­ -..:oa.6 
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14.	 Which of the following 1! ~ a oorrect oonclusion? 
2. AD _ AC 3. (CD)(AB) = (AC)(CB)
AC - AB 
4.	 all of these are correct conclusions 
15.	 An expression having a square root radical is in 
simplest form when: 
1.	 no integral radicand has a square factor other 
than 1 
2.	 no fractions appear as radicand 
3.	 no radicals are in a denominator 
4.	 all of the above 
16.	 In "VA. II V n 1s called the:t 
1.	 radical 2. radicand 3. index 
4.	 none of these 
17.	 \ihich of the following could not be the lengths of the
 
sides of a right triangle? --­
1.	 6, 10, 8 2. 2, 2, 2[2 
~.	 all of the above are possible lengths 
For problems 18-19; consider the 
18.	 If C13 == x, then AC = ? A
 
none of these
1. 2x 2. xl2 3. xJ3 4.
 
If AB x, :::
then AC ?19.	 ==
 
x 4. none of these
1. 2x: 2. xfi 3. IT 
20. G
 
\l J = ?
 
4. none of these 
1. J2 /3 2. 3J3/3 
following figure:C 
8 
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C.	 TRIGONOMETRY OF THE TRIANGLE 
For each question, select the best answer. Use only 
one answer per question. There is no penalty for guessing,
however, you can not beat the odds. 
1.	 Sin A ?== 
1.	 c08(900 
-
A) 2. l/cos A J.	 both answers 
I and. 2 
4.	 none of the other answers are correct 
For problems 2-11, consider the folloWing given figure: 
2. (tan A}(tan B) = ?	 A. ~: 
1.	 1 2. (tan A){l/tan A) 3. both answers 1 and 2 
4.	 none of the other answers are correct 
3. If a::: 16 and c == 25, then angle A == ? 
1. 40° 2. 50° 3. JJ o 4. 57° 
4. If b := 9 and a ::: 5. than angle B = ? 
1. 0 34 2. 29° J. 71° 4. 61° 
5. Cos JOo ::: ? 
1. 1/2 2. I3/J J. J3 4. fJ /2 
6. If angle A = 27 0 and c 
-= 20. than b := ? 
1. 17.82 2. 9.08 J. 10.19 
4. None of these are approximately oorrect 
7. If angle A =: 36 CIand b :::: 114, than a :::: ? 
1. 82.8 2. 92.2 J. 67.2 4. 156.9 
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8. If angle B ::::: )0
.,
a.nd a ::: 8, than c =: ? 
1. 4V3 2. 81) 3.	 8V3/3 4. 16.JJ/3 
9.	 If angle B ::::: 45 0 and c ::: 6, then a ::: ?
 
1 .. 6V3 2.
 3	 3 .. 3 Vi 4. 2"3 
10. If sin A is less than V"J/2, then 
1.	 a.ngle A is less than 30°2.	 angle A ls greater tha.n 30·J. angle A is greater than 60 •4 ..	 a.ngle A 1s less than 60 • 
11.	 If angle A ::: 65"and a :: 10, then b 7= 
1.	 4 .. 66 2. 21 .. 4 3. 9 .. 06 4. 4.20 
12.	 Consider the follOWing figure: 
tan A = ? 4 
1.	 3/4 2. 4/3 A 
3 .. 4/5 4. 3/5 5 C 
13.	 Sin 30°::: ? 
1. cos 300 2. tan 30° J. tan 60° 4. cos 60 " 
For problems 14-15. consider the follOWing figure: 
AGe
.,
14.	 If AC = 10 and angle A ::: 40, then BC equals? 
l.	 6.43 2. 1.5 3. 7.66 4. 5.. 77 
~15. If angle A == 50•and AB • 10, then AC ? 
1.	 15.55 2. 6.43 3. 11.92 
4.	 none of these are approximate ly correct 
[:,"j"------------­
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16.	 The vertex angle of an isosceles triangle 1s 800and the 
base is 20. what is the length of the altitude from the 
vertex angle? 
1. 7.66 2. 6.43 
4. none of these are approximately correct 
17.	 In sighting the top of a lookout tower. the angle of 
elevation to the top of the tower is 53 degrees. If 
you are standing 210 ft. from the tower. how tall is 
the tower? Assume your eye level is 6 ft. 
1. 285 2. 132 J. 279 4. 1)4 
18.	 In the following figure. what is the measure
 
of angIe CAB?
 
2. 52 0 
4. 78~	 3 
38­A	 c. 
E == Icos e is a formula used in which of the following 
2 
r 
fields? 
1. nuclear research 
2. lighting and illumination 
3. automotive engineering 
4. ballistics 
20.	 The following figure shows three ships
 
and the angles between slghtings. If the
 
distance between the ships at A and B is
 
47 miles, then the distance between ships
 
A and Cis: 
28 miles1. 38 miles 2. 35 miles 
4. 4) miles 
A
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D. COMPREHENSIVE EXAMINATION 
For each question, select the best answer. Use only one
 
answer per question. There is no penalty for guessing, how­
ever, you can not beat the odds.
 
Answer each question carefully.
 
A _	 CFor	 problems 1-2; consider the following proportion: 
13-'5 
1.	 Which of the following is not equivalent to the given 
proportion? 
1.	 A :: B 2. A - B C - D 3. B D=	 == C D B D A C 
4.	 A
-
B D
-
C 
::	 DB 
2.	 If A :: 2, B :: J and C :: 4; then which of the following
 
is a correct conclusion of the given proportion?
 
1. AD == 6 2. D:: 9 J. D = 5 4. AD:,:: 12 
J.	 In the given figure; If Be :: 18,
 
YC :: 10 and AC :: 9; then AX :: ?
 
1.	 4 2. 2 
J.	 5 4. 2 1/2 
A 
4.	 Similar triangles always have: 
1.	 equal corresponding sides 
2.	 equal corresponding angles
J.	 both answers 1 and 2 are correct 
4.	 none of the above answers are correct 
5.	 What is the ratio of the perimeters of two squares With 
sides of 8 and 121 
2.	 J. 4. 6:91.	 7:9 16:20 16:36 
c 
"c,.',U_-----------------------IIII!lIIII---I111111-----­>\~~1 
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6.	 What is the ratio of the areas of two squares with sides
of lengths 8 and 121 
1. 4:9 2. 1:2 3. 64:96 4. 32:48 
7.	 In right triangle, ABC, With right angle at C; what is
the length of altitude CD, ::if BC 3 and CA = 41 
1. 1 4/5 2. 2 3/5 3. 2 2/5 4. 3 1/5 
8.	 rrhe mean proportional between a and b is: 
1. ab 2. (ab)2 3. r;.; 4. none of these 
9.	 The projection of a rectangle onto a plane could not be a:
-
1.	 segment 2. square 3. parallelogram 
4.	 trapezoid 
10.	 If a segment 6 inches long makes an angle of 60 degrees 
with a plane, the length of its projection onto the 
plane is: 
1. 3 inches 2. 3fi inches 3. 3 j"2 inches 
4.	 none of these 
11.	 If one side of a square is 10 inches and if the side 1s 
projected onto the diagonal of the square, the length of 
the projection 1s: 
2. 513 3. 5 4. none of these 
12.	 Which of the following could not be the lengths of the 
sides of a right triangle? --­
1.	 6, 8, 10 2. 2, 3, 5 3. 2, 2. 25 
4.	 all of the above are possible lengths 
13. Consider the following figure: A....--,J,.......o-.=----------r S 
If CB = x, then AC = ? 
1. 2it 
4. none of these 
42
 
BFor problems 14-17; consider the
 
following figure:
 
14.	 If a = 16 and c == 25. then a.ngle 
A 
1. 40 degrees 2. 50 degrees 3. degrees33 
4. 57 degrees 
15.	 Cos 30°= ? 
1. 1/2 2. 13 3. V3 /3 4. /3/ 2 
16.	 If angle A = 27 degrees and 0 20, then b ?== == 
1. 17.82 2. 10.19 J. 9.08 
4. none of these are approximately oorrect 
17.	 If angle B == 45 degrees and 0 == 6, then a = ? 
4. 2 J31. 6 f5 2. 3 
18.	 The vertex angle of an isosceles triangle 18 80 and the 
ba.se is 20, what is the length of the a.ltitUde from the 
vertex angle? 
1. 7.66 2. 6.43 3. 11.92 
4. none of these are approximately correct 
19.	 In the follOWing figure. What 
measure of angle CAB? 
1. 69 0 2. 52· 
3. 62· 4. 78 0 
~--=----- CA 
is the 8 
.,
 
43 
a
 
20.	 The following f 19ure shows three ships and the ang1es 
between sightings. If the distanc.e between ships a.t 
A and B 1s 47 miles, then the distance between ships 
A and Cis: 
1. 28 miles 2. 43 miles 
3. 38 miles 4. 35 miles 
A 
